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Recent guidelines have identified acute
vasoreactivity testing (AVT), assessment
of drop in pulmonary artery pressure
(PAP) and pulmonary vascular resistance
(PVR) with administration of short-acting
pulmonary vasodilator agents such as in-
haled nitric oxide, as an important com-
ponent of the initial hemodynamic evalu-
ation in patients with pulmonary arterial
hypertension (PAH).1,2 Although AVT
has traditionally been utilized to identify
patients with idiopathic PAH who may be
candidates for calcium channel blocker
therapy,3,4 our group and other investiga-
tors have demonstrated that AVT re-
sponse also provides independent prog-
nostic information that may extend to
other WHO Group I PH patients (PAH)
and even those with non-Group I pulmo-
nary hypertension.5-7 Many studies are
currently exploring the potential role of
PAH-targeted therapy in these extended
patient populations, including those pa-
tients with left sided cardiac abnormali-
ties, the subject of this issue of Advances.
Interestingly, many of the therapies cur-
rently approved for PAH were initially
studied in patients with left ventricular
(LV) systolic dysfunction, with disap-
pointing multicenter trial results leading
to their abandonment.8,9 Effort was not
made, however, to select patients with
elevated PVR in these studies.

In applying AVT among WHO Group

2 PH patients, the potential for a dynamic
increase in left heart filling pressure needs
to be recognized. This phenomenon is not
clearly understood but is thought to sug-
gest underlying, pervasive diastolic dys-
function (DD), which may be accentuated
when potentially protective pulmonary
vasoconstriction is overcome. The hemo-
dynamics for such an example are pro-
vided in Figure 1. In this case an elderly
woman with a dilated cardiomyopathy
and mild to moderate mitral regurgitation
was optimized on medical therapy, but
remained clinically limited (New York
Heart Association function class III) and
was referred for hemodynamic evaluation
of pulmonary hypertension. She was em-
pirically started on a course of sildenafil,
which was discontinued due to clinical
worsening. Her baseline pressures ob-
tained at cardiac catheterization (Figure
1A; PAP 72/28 with mean of 42 mm Hg
and a mean pulmonary capillary wedge
pressure [PCWP] of 14 mm Hg with cal-
culated PVR of 6.5 Wood units) initially
suggested a significant component of pul-
monary arterial disease and a potential
role for pulmonary vasodilator therapy.
During inhalation of 40 ppm of nitric ox-
ide (Figure 1B), however, the patient’s
mean PCWP increased to 30 mm Hg with

V-waves to 65 mm Hg (no significant
change in PAP and drop in PVR to 1.8
Wood units), suggesting either worsened
mitral regurgitation or significant LV
compliance issues. When nitric oxide was
stopped (Figure 1C), the pressures re-
turned to baseline within seconds. These
findings potentially explain why sildenafil
had been poorly tolerated, and eventually
led to further exploration of her valvular
dysfunction and augmented treatment
with systemic vasodilators.

Although the understanding of LV sys-
tolic dysfunction has transitioned from a
hemodynamic to a neuro-hormonal
model, management of the “congested”
patient remains strongly grounded in he-
modynamic principles with a continued
role for tailored-management utilizing
agents that improve clinical outcomes. A
subset of patients, however, will continue
to experience functional limitations de-
spite optimal therapy. In some of these
patients, elevated PVR may be contribut-
ing, but how to identify the patients who
benefit from agents targeting the abnor-
mal PVR remains controversial. The use
of AVT prior to the initiation of targeted
PAH therapy may offer insight into the
predominant problem before instituting a
potentially detrimental treatment. Current
guidelines caution against widespread
adoption of targeted PAH therapy in non-
PAH patients for fear of provoking fluid
retention and pulmonary edema, as well
as lack of data to support its use to date.1

To facilitate a clearer future understand-
ing, thorough hemodynamic assessment,
which may include AVT in appropriate
patients, should become an essential com-
ponent in the heart failure population.
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The Ask the Expert column highlights challenges faced in caring for patients
with pulmonary arterial hypertension (PAH). In this issue, Richard Krasuski,
MD, comments on the role of acute vasoreactivity testing (AVT) in the heart
failure population.

15Advances in Pulmonary Hypertension

D
ow

nloaded from
 https://prim

e-pdf-w
aterm

ark.prim
e-prod.pubfactory.com

/ at 2025-06-24 via free access



Expert Consensus Documents and the American
Heart Association developed in collaboration with
the American College of Chest Physicians; Ameri-
can Thoracic Society, Inc.; and the Pulmonary Hy-
pertension Association. J Am Coll Cardiol. 2009;
53(17):1573-1619.
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Figure 1: Hemodynamic tracings obtained during catheterization of a 78-
year-old woman with a dilated cardiomyopathy, ejection fraction of 25%,
and 2� mitral regurgitation by echocardiography. The latter also showed a
dilated right ventricle, 3� tricuspid regurgitation, and an estimated right
ventricular systolic pressure of 70 mm Hg. In Panel A the baseline
hemodynamics are demonstrated including PCWP and PAP. The patient then
inhaled 40 ppm of nitric oxide with 100% oxygen for 5 minutes with repeat
hemodynamics shown in Panel B. This showed profound increases in the
PCWP despite minimal effects on PAP. When nitric oxide administration was
aborted, the pressures returned nearly back to baseline in under a minute
(Panel C). PAP � pulmonary arterial pressure; PCWP � pulmonary capillary
wedge pressure.

16 Advances in Pulmonary Hypertension

D
ow

nloaded from
 https://prim

e-pdf-w
aterm

ark.prim
e-prod.pubfactory.com

/ at 2025-06-24 via free access


